INTRODUCTION
Occupational therapists and other professionals in South Africa are faced with the task of assessing and providing intervention for children from a range of cultural and language groups. The provision of equitable therapy services to all the children of South Africa requires accurate and culturally sensitive assessment tools in order to ensure diagnostic accuracy and appropriate treatment outcomes 1, 2 . Within occupational therapy, psychometric standardised tests are routinely used to assess perceptual, cognitive and motor skill dysfunction in children. These tests were developed in Western countries like the United Kingdom, United States of America or Canada and were standardised on these populations with verbal instructions in English 3 . The use of these tests on populations outside of those on which the tests have been standardised has raised a number of concerns 1, 2 . The possibility of cultural variation in different cultural groups and the influence of context can produce confounding and inaccurate results and biased conclusions when these tests are used with different groups and the results are interpreted using the norms and criteria provided by the authors 4, 5, 6 . Therefore these tests are not necessarily considered reliable measures for all children in this country 7 as there may be different cultural and contextual factors which influence the development of these skills in South African children and thus affecting their performance on these tests. One factor influencing test performance is language. The standardised tests developed in Western countries have English verbal instructions, which are standardised and must be used verbatim 3 . In South Africa, English is only one of 11 official languages, thus creating a need to translate instructions when assessing young children. However very little published evidence could be found to support the successful translation of these tests into languages other than English and whether these tools remain reliable when used with populations other than those on which they were standardised.
There has thus been a growing realisation that tests specific to the country and its cultural groups need to be developed or that existing tests need to be adapted to match the needs of the county's population 3 .
STATEMENT OF THE PROBLEM
In South Africa there is a need for reliable and valid standardised tests that can be translated into languages other than English. One of the tests used to assess perceptual skills in children is the 8 . Published data on the MVPT-3 show that this test has acceptable internal consistency and temporal stability during the standardisation process. Content, criteria-related and construct validity were also established. However, it is not clear whether the test remains valid and reliable when translated into languages other than English.
AIM OF STUDY
The aim of this study was to determine if item bias existed by determining the internal consistency of the items of the Motor-Free Visual Perceptual Test 3 rd Edition (MPVT-3) when instructions were translated into Afrikaans and the test was administered to first language Afrikaans speaking children aged 8 years.
LITERATURE REVIEW
This literature review will examine the use of standardised assessment tools in multicultural, multi-lingual environments, the importance of understanding reliability and validity in these contexts and the influence of language and translation on reliability. The MVPT-3 will be discussed as a test of visual perception used frequently within the South African context. Assessment in a multicultural, multilingual environment can be challenging, especially when the tools used for assessment were developed on different populations than the one being assessed 9 . In order for the occupational therapist in such an environment to be able to use test results to guide treatment, she must know that the standardised tests are reliable and that the responses to the items on the test that are conceptually related provide consistent results for a given group of respondents and indicate stability. When tests are used with populations for which they have not been designed, test bias can result in a threat to the reliability and the validity of the measures and result in an inaccurate reflection of the child's true ability, especially if the bias occurs due to cultural or language differences 10 . Essential concepts in the application of standardised tests in a multicultural population are therefore bias and equivalence 11 . Equivalence deals with the score comparability across different cultures and is focused on the validity of the test's constructs across different cultural groups as well as differences in different groups' abilities 4 . Bias, however, refers to systematic sources of variation within test scores that are not as a result of the ability being measured 4 . Bias therefore has to do with the test and three types of bias have been described by van de Vijver and Leung
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, namely construct bias, method bias and item bias. If the construct being measured differs across cultures then construct bias can occur when the standardised test or measure is used. When a study which determines the suitability of a standardised test or measure for different cultures has faults in the method, (such as the incomparability of samples, instrument characteristics or problems with administration of the test) then method bias occurs. Item bias may be introduced when a test is translated into another language or adapted in another way to be used with children from a population group different to that for which it was designed 9 . This type of bias is most likely to be introduced when tests from other countries, such as the USA or the UK, are introduced to the South African population.
Test reliability related to adaptation or and translation should be of particular concern in countries that are multicultural and multilingual such as South Africa. It is important to state that differences in results found on the tests that have been translated are not due to item bias. This bias may occur as a result of changed meaning as it must ensure the conceptual equivalence of the English on the original version of the measure 13 . When translating tests, it has been shown to be difficult 14 to ascertain if the observed differences in respondents who speak different languages are due to bias or are real, which can affect the interpretation of the test results 15 . Dysfunction in visual perception is commonly assessed by occupational therapists and in conjunction with poor motor skills appear to be characteristic of most children with learning problems 16 . The MVPT-3 is used to assess visual perceptual skills and requires no motor input, but reflects the understanding that perception and cognition go hand in hand and so do not provide different scores for the different processes of perception but rather results in a general score 8 . The MVPT is one of the most common tests used by American occupational therapists in paediatric practice 17 and is also widely used in South Africa as a screening test. It was developed and standardised in the United States of America in English. The MVPT-3 test consisted of 65 items, with variable starting and ending points for children of different ages. For children between the ages of 4 -10 years only the first 40 items are administered 8 . Each item is presented in a multiple-choice answer format, with the correct answer selected from four choices arranged horizontally across the page. The norms of the MVPT-3 were derived from a sample of 1856 American individuals from both the urban (76.8%) and rural (23.3%) areas who were children aged from 4 years to adults 95 years old. The sample was made up of all ethnic groups in the American society of whom 51.8% female and 48.2% male and 141 children were tested in 8-year-old age group.
The authors of the MVPT-3 examined the reliability of the test by evaluating its internal consistency and temporal stability. They concluded that the MVPT-3 could be used with confidence with individuals aged 5 years and older. Content, criterion-related and construct validity were determined for the test and it was concluded that the MVPT-3 adequately represented visual perception, that it was comparable to other available visual perception tests and that it tested visual perception as designed, thus making the MVPT-3 a valid instrument. No studies on culture and gender differences on the MVPT-3 have been published. Very little has been published on the reliability and validity of the test outside of the test authors' own work. However, the work done by Brown and his colleagues 18, 19 with adults has highlighted the need to further interrogate reliability and validity of the tool and has called into question the uni-dimensionality (measurement of one construct) of the test. Further research in different populations is needed in order to fully interrogate the reliability and validity of this tool.
METHOD Design
A descriptive split-half comparative research design was used to determine the internal consistency of the items on the MVPT-3 after the instructions had been translated into Afrikaans.
Sample
Ethical clearance for this research was obtained from the University of the Witwatersrand Human Research and Ethics Committee and permission from the Department of Education was obtained to carry out this research in Afrikaans-medium primary schools in Pretoria East SA. Children between 8 years 0 months and 8 years 11 months in grade 2 were selected to participate in this study. These children were selected from nine Afrikaans-medium primary schools in the Pretoria East area. The principal of every second school on the list of schools provided by the Department of Education was approached to participate in the study in order to ensure that all socio-economic areas were represented in the sample. Of the ten schools identified as possible research sites, nine agreed to participate in the study. A total of 80 learners were selected from the nine schools with every fifth child from those whose parents gave permission for them to participate being included in the study.
Inclusion criteria were that the child should be between the ages of 8 years 0 months to 8 years 11 months, their first language was Afrikaans and they were in Grade 2. There were no explicit exclusion criteria as the study attempted to obtain a true representative sample thus children with learning problems were not excluded.
Research Procedure
Permission from the Canadian publisher of the MVPT-3 was obtained to translate the instructions of the test into Afrikaans. A rigor-ous translation process was followed to ensure the correctness of the translation. A qualified translator translated the test instructions for each plate from English into Afrikaans. A second translator backtranslated the instructions from Afrikaans to English and a third translator checked the back-translation with the original English instructions to ensure that there were no differences 14 . All participants were assessed on the MVPT-3 at their schools in a quiet, distraction-free environment between 08:30 and 11:30 in the morning, excluding first break. All assessments were carried out and scored by one researcher to ensure uniformity of procedure. The assessment took on average 15 minutes. Participants' performance on the test was scored on the standardised scoring sheet provided with the test and were coded to ensure confidentiality. Individual items were marked as either correct or incorrect and summed for a total raw score. Individual and total scores were transcribed to an Excel spreadsheet® and imported into the relevant statistical package.
Data Analysis
Descriptive statistics were used to describe the sample in terms of age and gender. Internal consistency was calculated in two ways. The first used Cronbach's alpha to determine the internal consistency of all the items on the MVPT-3. Split-half reliability was then used to calculate the internal consistency of two halves of the test, by comparing the first 20 items with the second 20 items using Cronbach's Alpha. Secondary analysis according to gender for internal consistency of items was also completed. The Cronbach's alpha for internal consistency to determine item bias on all items on the test was done using the STATA statistical package.
RESULTS
The final sample consisted of 43 girls (53.75%) and 37 boys (46.25%). The mean age was 8 years 4 months (SD 2.7 months) with 75% (60) of the sample falling between 8 years 0 months and 8 years 6 months. A total of ten participants (12.5%) had diagnosed learning problems and one participant had a visual problem that required corrective spectacles. The majority of the sample (98.8%) were white children with the remainder (1.2%) coloured children and was representative of the Afrikaans speaking Pretoria east population, but not the general South African population.
The Cronbach's alpha calculated for all the test items of the 8-year-old Afrikaans-speaking children was found to be 0.804, ( Table  1 ) which compared favourably with the results of the American 8-year-old population, which was 0.83. Items 4 and 35 scored the same for each child tested in the study and so were dropped from further analyses, as they did not contribute to the calculation of the internal consistency.
However this data set was not entirely comparable as the original American and Canadian data as their item analysis had been done using the SYSTAT statistical package. So to eliminate method bias a second analysis using SYSTAT provided a slightly lower Cronbach's alpha of 0.79 for the overall test ( Table 1 ).
An unexpected finding of the item analysis that was different to the American analysis was that some of the items in the analysis showed a negative "sign". This results from an individual item score higher than the overall test score. If an item is a positive question, the sign is expected to be positive. All the instructions in the MVPT-3 are positive as learners are asked to identify one shape identical to that at the top of the page or on the next page. Items 7, 17, 21, 27, 28, 32, 33 and 34 all have a negative sign, suggesting some item bias that can be interpreted in two ways. Firstly it could mean that participants interpreted the instructions or the item differently to that intended (Table 1) or that the test does not form a single scale and is not uni-dimensional for this sample of participants 20 . The eight items which had a negative sign, all contained an element of visual constancy, with two items having a memory element, four a distinct discrimination element, one an element of figure ground, six an element of spatial orientation and seven had an element of visual closure (Table II) .
To further investigate the reliability of the test, the split-half reliability was calculated using SYSTAT. The first half of the test (items 1 -20) showed more internal consistency than the second half of the test (items 21-40). The Cronbach alpha for the first half of the test was 0.790 and fell within the acceptable range, while the second half of the test was 0.549, which is an unacceptable level 21 . Secondary analysis was done to explore whether differences in internal consistency could be detected between genders. Thus the overall internal consistency as well as the split-half reliability was calculated according to gender (Table III) . There were significant differences between these two groups (p≤ 0.0001).
The overall Cronbach's Alpha for the boys was 0.666 while for the girls, it was 0.867. Thus for the girls the alpha was at an acceptable level while for the boys it was not, suggesting that the MVPT-3 is more internally consistent for the Afrikaans 8-year-old girls than for the Afrikaans 8-year-old boys.
When the sample was split into different gender groups, it emerged that different items needed to be removed from the sample for the different gender groups. In the analysis of the boys' scores, 13 non-contributing items were removed from the analysis (items 2-4, 7, 8, 10, 14, 17, 19, 21-23, 35 mostly from the first half of the test), to achieve a final Cronbach's alpha of 0.72, which is just above the acceptable level. In the analysis of girls' scores, seven non-contributing items were removed from the analysis (items 4, 5, 26, 28, 35, 37, 40) to achieve a final Cronbach's alpha of 0.88.
It is interesting to note that when compared to the original STATA analysis in step 1 there were eight items with negative signs. However, in the item analysis for the boys there were 13 items with negative signs and for the girls there were 10 ( Table  IV) . This suggests that the groups interpreted the instructions for test items differently, with the girls more closely representing the distribution of negative Cronbach's alpha found in the analysis of the whole group.
Split-half calculations according to gender indicated that the second half of the items again had lower consistency and that this was similar for boys and girls ( Table III) . The girls' split-half reliability results mirrored the overall sample results with the first half of the test showing more internal consistency than the second half. However, for the boys, the split-half reliability scores were both below acceptable standards for alpha, with the second half score higher than the first half of the test.
DISCUSSION
This study generated some interesting results. At first glance it would appear that, while translating instructions into Afrikaans seemed to influence the internal consistency of the MVPT-3 negatively, the overall alpha score was still relatively high at 0.79 and within acceptable levels for clinical use 21 . However, with further analysis it became clear that internal consistency and thus reliability of this tool in South Africa is far more complex and warrants more careful consideration.
These were the items which revealed that Cronbach's alphas were higher than the overall test Cronbach's alpha. Unfortunately it was impossible to compare the data analyses done on the South African children to that done on the American children as the publisher of the MVPT-3 sent only the analysis done on the age group 4-10, which was not helpful in comparing the different Cronbach's alpha scores within the 8-year-old age band. This raises concern about the reliability of the test as specific scores for each age band are not available even for the American child and there are marked differences in the abilities of a 4 and 8-year-old in terms of visual perception. There were also some homogeneous items that were either all correctly or incorrectly answered by all the participants suggesting that the questions were either too easy or too difficult. During the overall analysis items 4 and 35 were answered correctly by all the participants so they did not contribute to the overall testing and reliability of the test. Item 4 falls into the section that Colarusso and Hammill consider being visual discrimination and item 35 falls into the spatial orientation. These two items were not able to differentiate visual perception skills in this 8 year old sample 8 . On evaluation it was noted that most of the negative noncontributing items were in the second half of the test. This was confirmed when a split-half evaluation was done, as it was found that the first half of the test had a higher Cronbach's alpha score than the second half. The negative Cronbach's alphas are difficult to explain 20 . A number of items use the same instructions and although the negative items were grouped other items with the same translated instructions did not have a negative sign. It is therefore possible that it was not misinterpretation due to translation which resulted in item bias but the differences in the ability of the visual perceptual abilities of the Afrikaans speaking participants. These results indicate possible cultural differences in these participants' ability to interpret the test items which assess visual form constancy, spatial relations and visual closure.
Although the authors of the MVPT-3 have claimed uni-dimensionality (measuring one construct) for the MVPT-3, this has been called into question in a study that looked at factor analysis when using the test with adults 20 . This study found that the MVPT-3 showed characteristics of multi-dimensionality (thus measuring more than one construct) and thus urged caution in interpreting the MVPT-3 as an appropriate overall measure of visual perception in adults 20 . The findings of negative signs in this study may also support this finding of multi-dimensionality and certainly warrants further investigation.
To further confirm these differences the results from the boys and girls were considered as they also showed differences. Gender differences in the development of visual perceptual skills have been reported in the literature 22, 23, 24 . It is thus interesting to note that the differences noted between the performance of Afrikaansspeaking girls and boys seem to reflect some of these reported developmental differences. Girls showed much more variability of performance in the second half of the test, which includes predominantly visual spatial tasks and manipulating images within their minds 25 . This variability affected the split-half reliability and gave a reliability score below acceptable levels for the second half of the test for girls. However, there was much less variability in girls' performance whose tasks were predominantly focussed on form recognition and memory (including figure-ground, and constancy) and the first half of the test generated good reliability scores. This appears to reflect developmental trends that have shown visual spatial perception to develop later in girls 26 . The trend was reversed in the boys' performance. Although overall the boys' performance on the MVPT-3 was much more variable than the girls' resulting in below acceptable reliability rates, it is still interesting to note that reliability on the second half of the test was better than the first. This suggests that variability on spatial perceptual tasks was less than variability on object recognition and memory tasks, again reflecting the trends in development reported in literature. However, both the split-half reliability scores and the overall reliability scores suggest that the manner in which perceptual tasks are presented to boys in this test do not reliably test those concepts and results should be treated with caution.
In the analysis for gender differences items that were homogeneous for each group were items 2, 4, 10, 22 and 35 for the boys, and items 4, 26, 35 and 37 for the girls. With further consideration it is seen that the boys have more questions that are homogeneous (answered correctly by the total sample) than the girls and that the boys' homogenous questions tend to be in the first half of the test, i.e. in the visual discrimination, form constancy, visual closure and spatial orientation sections of the test whereas the girls' are in the visual discrimination, visual closure and spatial orientation sections of the test. Most of the questions for which the boys had homogeneous scores there is a strong form constancy and spatial orientation element, whereas the spatial element is not as obvious in the homogenous items identified for the girls. All the items that were homogeneous for the girls had a strong form constancy element. This trend supports the findings that girls and boys develop visual perception differently and at a different rate 26 . Thus the use of one set of norms to measure visual perceptual skills of boys and girls together is questionable and care must be taken in interpreting these scores, especially those of boys.
Limitations of the study
The study sample of 98.9% white children and 1.2% coloured children was representative of the Afrikaans speaking Pretoria east population but this was not representative of the population of South Africa so results cannot be generalised to other areas in South Africa.
Eighty eight percent of the participants fell in the age range of 8 years 0 months to 8 years 7 months due to the inclusion criteria that they be in Grade 2, which means that there were very few children closer to the age of 9 years in the sample.
As the results of this study were not compared to an Englishspeaking South African population, it is difficult to say with certainty that the translation of instructions influenced the internal consistency of the MVPT-3 or whether the South African population shows different trends to the standardised population. Research on the equivalence of visual perceptual tests need to be carried out on South African children to determine the effects if any of different cultures on their ability in this area.
CONCLUSION
The results of this study highlight an important question. Is it sufficient for a clinician to only look at overall reliability and validity when considering the use of an imported standardised tool? Unfortunately the results of this study could not be directly compared to the results of the original standardisation population as the publisher did not release these data to the researchers. This makes it difficult to decide whether the results obtained in this study are completely due to the translation of instructions, whether South African populations display different developmental trends, or whether the gender differences are universal. These results highlight the deficits in reporting only overall reliability and validity for any tool. It is a general trend in the reporting of standardisation processes in manuals to only report on overall scores. It is also common for tool developers to underplay below acceptable reliability scores in subtests, or subdivided groups as long as the final, overall reliability scores are above 0.75. Thus it is necessary for clinicians to exercise caution when using any imported standardised assessment tool and to recognise that the reliability of that tool may be much more complex than at first meets the eye.
Recommendations
From this study it is clear that that internal consistency and reliability is complex and needs to be carefully interrogated within the South African populations. South African occupational therapists need to be aware of the uses and limitations of standardised assessment tools and interpret results with care. Firstly occupational therapists need to be aware that the translation of tests can change the meaning of even very simple instructions and that the reliability of the test may be influenced creating bias and thus inaccurate test results. Secondly culture and experience play a role in normal development and thus, even though the developers of a test may claim the test to be culturally "neutral", the development of the skills tested may differ in the South African populations. Thirdly occupational therapists should be aware of gender differences and developmental differences and, where possible, compare a child's performance to gender norms.
❒
In conclusion, standardised assessment tools have the appearance of being a respectable way to assess skills. In a multi-cultural, multi-lingual environment, the challenges of using an imported standardised assessment cannot be ignored. Occupational therapists may be better off using their clinical reasoning, activity analysis and observational skills to overcome these challenges. This may ensure more accurate and holistic assessments in the South African context.
